LITTLE IS KNOWN about the degree of unsaturation of the fatty acids of human blood (1) . A spectrophotometric method has recently been applied to plasma by Wiese and Hansen (2) which consists of conjugation of the double bonds by heating in alkaline solution at 1800 and measuring the conjugated forms in the ultraviolet spectrum region. The authors themselves admit that this procedure is subject to much uncertainty since standards are not available for fatty acids with more unsaturated bonds than arachidonic acid. The application of this time-consuming method in clinical chemistry would, therefore, not be warranted at this time.
In order to study the degree of unsaturation of the fatty acids of blood we have chosen, therefore, to use the values of iodine and thiocyanogen numbers, which have proven useful in the analysis of oils and fats (3). In 1931 Yasuda (4) proposed the use of the Rosenmund and Kuhnhenn reagent (5) to determine the iodine number of the fatty acids analyzed according to Bloor (6) . We have also found that the iodine number of the fatty acids of blood plasma may be determined in this way, but have improved the oxidative method of Bloor for colorimetric estimation of the fatty acids (7) . However, we have found that the thiocyanogen number (8) can not be determined in fatty acid extracts prepared by the method of Bloor. In the present paper, we describe a method to determine both iodine number and thiocyanogen number of some of the fatty acids of blood plasma by employing the fat isolated mechanically by the volumetric method of Allen (9) . Fat is isolated in Allen tubes from 3 ml. of plasma by the method of Allen as described by the present workers. The fat column is measured in millimeters and calculated as fat content from calibration constants obtained in the usual manner with mercury. The experimental values are also corrected for the percentage recovery of known amounts of olive oil (10) . The tubes are then returned to the O water bath. Fat is removed with 23-gage 3-4-inch hypodermic needles attached to a syringe, and about 5 mg. are weighed in microcombustion boats on a micro or semimicro balance. The boats containing the fat are then placed in 50 ml glass-stoppered Erlenmeyer flasks. For iodine numbers, 2 ml. of the Rosenmund-Kuhnhenn reagent and 3 ml. of chloroform are added. After mixing, the flasks are allowed to stand for 15 minutes in the dark. The excess reagent is then titrated with 0.1N thiosulfate, using a micro buret, after the addition of 0.5 ml. of 1 % potassium iodide.' For thiocyanogen numbers, 2 ml. of reagent and 3 ml. of carbon tetrachloride are added, and the mixture is allowed to stand for 48 hours in a dark water-cooled cabinet at 18-20#{176}. The excess reagent is then titrated with 0.1N thiosulfate. In each case reagent blanks which do not contain fat are titrated in the same way. Since the cholesterol in the isolated Allen fat absorbs iodine, its concentration in the plasma samples must be determined by a reliable method (11) .
METHOD

Calculation
(Blank titer -Unknown titer) X 12.69 = mg. iodine absorbed by fat.
Wt. of fat in titration flask X mg. cholesterol/100 ml. plasma = mg. mg. Allen fat/100 ml. plasma cholesterol in flask. mg. iodine absorbed -(0.12 mg. chol.2 in flask)
The method was checked on olive oil and other fats and oils and was found to give the same results as both macro and micro determinations on samples of the fats or oils before going through the Allen procedure. We also determined simultaneously the iodine number of a large number In Table 2 we show the results of iodine and thiocyanogen numbers obtained by our method on the fat isolated from plasma in 14 supposedly healthy laboratory workers.
DISCUSSION
The iodine number, which represents the average degree of unsaturation of the fatty acids, might be expected to be affected in liver dysfunction since there is considerable evidence that the liver is the major site of desaturation (12) . Wachstein has found high values in parenchymatous or obstructive jaundice (13), and Nicholls and Perlzweig have found high values in hyperthyroidism (14) , a condition in which fat metabolism may be affected.
It was considered likely that a knowledge of both the iodine and thiocyanogen numbers in the same lipid fraction would yield more information about the desaturation mechanism. The iodine number is a measure of the total number of unsaturated bonds of the fatty acids, whereas the thiocyanogen number apparently measures the number of these bonds in acids containing only one unsaturated linkage and one less than the total number of unsaturated bonds in acids containing two or more (3) . Oleic acid may be present in considerable amount in blood and tissues. We have found about 50 per cent of the fatty acids to be unsaturated and about 25 per cent to contain more than one unsaturated bond by other methods (15) . Since linoleic and linolenic acids are present in only a small amount in normal rat tissues (16) , this indicates an appreciable content of other unsaturated acids. Hence, the simple calculation from the values of the iodine and thiocyanogen numbers that can be made for commercial oils (8) are not possible for biologic material of this type. However, the difference between the values of the two numbers reflects the content of fatty acids containing more than two unsaturated bonds.
It is seen in Table 2 that the iodine numbers in our small series of normals range from 111 to 157. Number 8 may be excluded since it represents an adult male of about 45 who was later found to be an alcoholic and to have other indications of liver damage. The differences between the values of the iodine and thiocyanogen numbers found in our small series of normals are rather disappointing.
The presence of both small and large relative amounts of fatty acids containing more than two unsaturated bonds in this lipid fraction indicates that it has little significance in disease. The difference between the two numbers may well be a reflection of the diet.
This investigation is being continued to learn the significance of the values of the iodine number in liver disease and in other clinical conditions in which there is a disturbance of fat metabolism. We are also endeavoring to improve the present procedure to yield the iodine and thiocyanogen numbers of the total fatty acids of plasma and of the fatty acids of each lipid fraction. SUMMARY A method has been described for the determination of both iodine and thiocyanogen numbers of the fat isolated from human blood plasma by the Allen volumetric method. The values found in 13 normal individuals varied from 111 to 157 for iodine number and from 64 to 122 for thiocyanogen number. The differences between the two numbers varied between 9 and 78.
